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DETAILED ACTION 
Summary 

1 . This is the initial Office Action based on the 1 0/849,964 application filed on May 1 9, 
2004. 

2. Claims 1-25 are currently pending and have been fully considered. 

Claim Objections 

3 . Claim 1 9 is objected to because of the following informalities: 

a. At line 1 of claim 19, claim 19 is dependent on itself. For examination, claim 19 is 
interpreted to be dependent on claim 1 7. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 102 



4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 1-3, 5-9, 1 1-13, 16-18, and 20 are rejected under 35 U.S.C. 102(e) as being 



anticipated by FUKITANI et al. (US 2006/0032526). 
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With respect to claim 1, FUKITANI et al. teach a thermoelectric conversion material 
having a structure and a manufacturing method thereof. Figure 8 illustrates a 
thermoelectric generating device wherein conversion material sections 103 and 105 
having nano-wires 102 of p-type and nano wires 104 of n-type, both are formed in a 
porous body 101. Electrodes 106 and 107 are connected to the p-type and n-type material 
sections, respectively. Temperature difference between the upper electrode 108 and the 
lower electrodes 106 and 107 causes generation of electric power [01 14]. The upper 
electrode 108 is interpreted as claimed first electrode, the lower electrode 107 is 
interpreted as the claimed second electrode with p-type nano-wires 102 are equivalent to 
the claimed nano-wire that extends between the first and second electrode. 
Alternatively, the lower electrode 106 is interpreted as the claimed first electrode and the 
upper electrode 108 is interpreted as the claimed second electrode with n-type nano-wires 
104 are equivalent to the claimed nano-wire that extends between the first and second 
electrode. Claimed dielectric material is the porous body 101 that is deposed between the 
upper and lower electrode. 

Regarding claim 2, FUKITANI et al. teach that n-type thermoelectric nano-wires are 
made of BiTe; alternatively, p-type thermoelectric nano-wires are made of BiSb [0112]. 
Therefore, the teaching of FUKITANI et al. anticipates the claimed bismuth containing 
material nano-wire of current application. 



Application/Control Number: 1 0/849,964 Page 4 

Art Unit: 4128 

With respect to claim 3, FUKITANI et al. teach that n-type and p-type nano-wires are 
deposited within a porous body 101 [01 14]; therefore, the teaching of FUKITANI et al. 
anticipates the claimed porous dielectric material of current application. 

Regarding claim 5, the upper electrode 108 or claimed first electrode is negatively 
charged due to its connection with the lower electrode 106 which is connected to the 
negative terminal of a power supply; the lower electrode 107 or claimed second electrode 
is positively charged for it is connected to the positive terminal of a power supply [01 15]. 
Alternatively, the lower electrode 106 or claimed first electrode is negatively charged for 
it is connected to the negative terminal of power supply; the upper electrode 108 or 
claimed second electrode is positively charged due to its connection with the lower 
electrode 107 which is connected to the positively terminal of a power supply [0115]. 

With respect to claim 6, FUKITANI et al. teach a thermoelectric conversion material 
having a structure and a manufacturing method thereof. Figure 8 illustrates a 
thermoelectric generating device wherein conversion material section 103 and 105 having 
nano-wires 102 of p-type and nano wires 104 of n-type, both are formed in a porous body 
101. Electrodes 106 and 107 are connected to the p-type and n-type material sections, 
respectively. An upper electrode 108 that is in higher temperature than said lower 
electrodes 106 and 107. Temperature difference between the upper electrode 108 and the 
lower electrodes 106 and 107 causes generation of electric power [0114]. FUKITANI et 
al. teach that higher temperature electrode 108 and lower temperature electrode 106 and 
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107 are desirably supported on a support plate [0086]. This support plate is interpreted as 
the claimed microelectronic die, with the microelectronic die closer to the higher 
temperature electrode 108 has higher heat dissipation rate than microelectronic die close 
to the lower temperature electrodes 106 and 107. The upper electrode 108 is interpreted 
as claimed first electrode, the lower electrode 107 is interpreted as the claimed second 
electrode with p-type nano-wires 102 are equivalent to the claimed plurality of nano- 
wires that extend between the first and second electrode. Claimed dielectric material is 
the porous body 101 that is deposed between the upper and lower electrode. 

Regarding claim 7, electrode 108 is designated higher heat dissipation rate area and 
electrodes 106 and 107 are designated lower heat dissipation rate area. According to 
figure 8 of FUKITANI et al., lower temperature electrodes 106 and 107 are separated and 
both are connected to higher temperature electrode 108 via nano-wires. It is apparent 
from the illustration that the higher temperature electrode 108 is connected to more nano- 
wire than individual lower temperature electrodes 106 and 107. Therefore, this teaching 
anticipates the claimed limitation . .said nano-wires are dispersed in a higher density 
proximate said at least one higher heat dissipation rate area" of current application. 

With respect to claim 8, FUKITANI et al. teach that n-type thermoelectric nano-wires are 
made of BiTe; alternatively, p-type thermoelectric nano-wires are made of BiSb [0112]. 
Therefore, the teaching of FUKITANI et al. anticipates the claimed bismuth containing 
material nano-wire of current application. 
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Regarding claim 9, FUKITANI et al. teach that n-type and p-type nano-wires are 
deposited within a porous body 101 [0114]; therefore, the teaching of FUKITANI et al. 
anticipates the claimed porous dielectric material of current application. 

With respect to claim 1 1, the upper electrode 108 or claimed first electrode is negatively 
charged due to its connection with the lower electrode 106 which is connected to the 
negative terminal of a power supply; the lower electrode 107 or claimed second electrode 
is positively charged for it is connected to the positive terminal of a power supply [01 15]. 
This teaching anticipates the claimed limitations of current application. 

Regarding claim 12, FUKITANI et al. teach forming an aluminum-silicon mixture film 
that contained 50 atomic % of silicon relative to the sum amount of aluminum and silicon 
by magnetron sputtering; the aluminum-silicon mixture film is equivalent to the claimed 
dielectric material. Then treated said aluminum-silicon mixture film in 5 wt% 
phosphoric acid for selectively etching the aluminum material to form a porous body, 
which is equivalent to the claimed nano-scale opening. Then BiTe or BiSb were 
electrode-deposited on the porous body to form n-type and p-type thermoelectric nano- 
wires, respectively [01 12]. The formed nano-wires are electrically connected to 
electrodes to form thermoelectric device as illustrated in example 4 (claim 20, figure 8); 
electrically connecting nano-wires and surrounding matrix to electrodes is equivalent to 
the limitation ". . .disposing dielectric material between first and second electrode wherein 
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said first and second electrodes contact at least on nano-wire" of current application. 
High temperature electrode 108 is interpreted as the first electrode and low temperature 
electrode 106 is interpreted as the second electrode. Alternatively, low temperature 
electrode 107 is interpreted as the first electrode and high temperature electrode 108 is 
interpreted as the second electrode. 

With respect to claim 13, FUKITANI et al. teach that n-type and p-type nano-wires were 
formed by electrode-depositing BiTe and BiSb, respectively, on the porous body [01 12]. 

Regarding claim 16, FUKITANI et al. teach attaching the silicon substrate with p-type 
thermoelectric material and the silicon substrate with n-type thermoelectric material to 
form a thermoelectric conversion device as shown in figure 8 [01 12]. Said thermoelectric 
device comprises an upper electrode 108, which is interpreted as the first electrode and 
lower electrodes 106 and 107, in which 107 is interpreted as the second electrode. Said 
upper electrode 108 is negatively charged because it is connected to lower electrode 106 
which is connected to the negative terminal of a power supply. Second electrode 107 is 
connected to the positive terminal of a power supply. Alternatively, lower electrode 106 
is interpreted as claimed first electrode for it is connected to the negative terminal of a 
power supply; upper electrode 108 is claimed second electrode for it is connected to 
lower electrode 107 which is connected to a positive terminal of a power supply [0115]. 
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With respect to claim 17, FUKITANI et al. teach forming an aluminum-silicon mixture 
film that contained 50 atomic % of silicon relative to the sum amount of aluminum and 
silicon by magnetron sputtering. Then treated said aluminum-silicon mixture film in 5 
wt% phosphoric acid for selectively etching the aluminum material to form a porous 
body, which is equivalent to the claimed porous dielectric material and opening in said 
porous body. Then BiTe or BiSb were electrode-deposited on the porous body to form n- 
type and p-type thermoelectric nano-wires, respectively [01 12]. The formed nano-wires 
are electrically connected to electrodes to form thermoelectric device as illustrated in 
example 4 (claim 20, figure 8). High temperature electrode 108 is interpreted as the first 
electrode and low temperature electrode 106 is interpreted as the second electrode. 
Alternatively, low temperature electrode 107 is interpreted as the first electrode and high 
temperature electrode 108 is interpreted as the second electrode. It is inherent from the 
teaching that at least one nano-wire contacts with first electrode and second electrode 
when said porous dielectric material is disposed between first and second electrodes. 

Regarding claim 18, FUKITANI et al. teach that n-type and p-type nano-wires were 
formed by electrode-depositing BiTe and BiSb, respectively, on the porous body [0112] 
and therefore anticipate the limitation of current application. 

With respect to claim 20, FUKITANI et al. teach attaching the silicon substrate with p- 
type thermoelectric material and the silicon substrate with n-type thermoelectric material 
to form a thermoelectric conversion device as shown in figure 8 [01 12]. Said 
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thermoelectric device comprises an upper electrode 108, which is interpreted as the first 
electrode and lower electrodes 106 and 107, in which 107 is interpreted as the second 
electrode. Said upper electrode 108 is negatively charged because it is connected to 
lower electrode 106 which is connected to the negative terminal of a power supply. 
Second electrode 107 is connected to the positive terminal of a power supply. 
Alternatively, lower electrode 106 is interpreted as claimed first electrode for it is 
connected to the negative terminal of a power supply; upper electrode 108 is claimed 
second electrode for it is connected to lower electrode 107 which is connected to a 
positive terminal of a power supply [0115]. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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8. Claim 4, 10, 14-15, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over FUKITANI et al. (US 2006/0032526) as applied to claims 1-3, 6-9, 12-13, and 17-18 above 
in view of FLEURIAL et al. (US 2003/0047204). 

Regarding claims 4, and 10 FUKITANI et al. teach all the limitations of claims 1-3, and 
6-9 but fail to teach porous dielectric material comprises porous alumina; instead, the 
silicon oxide porous dielectric material is formed by removing aluminum from the 
aluminum-silicon starting material [0025] [0028]. 

FLEURIAL et al. teach a thermoelectric device that operates to create energy based on 
temperature difference, or conversely, create a temperature difference based on applied 
energy. Said thermoelectric device contains a plurality of Bi2Te3 thermoelectric legs or 
thin nanoscale wires that are formed within a template of porous alumina [0012-0014] 
[0017]. 

Because both FUKITANI et al. and FLEURIAL et al. teach a nanowire containing 
thermoelectric device that creates energy based on temperature difference, one of 
ordinary skill in the art would have found it obvious to substitute the silicon oxide porous 
material of FUKITANI et al. for the porous alumina material of FLEURIAL et al. to 
achieve the predictable result of converting the temperature difference between electrodes 
to create electrical energy. 

Alternatively, FUKITANI et al. teach a thermoelectric conversion material. FLEURIAL 
et al. teach manufacturing a chip 499, which includes both a thermoelectric device 500, 
and other operative structures 510, such as a sensor part 520, a microprocessor part 522 
and a communication part 524, on the chip (figure 5). FLEURIAL et al. also teach 
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incorporating said chip into a thermoelectric generator, or a micro cooler [0028]; 
therefore, one of ordinary skill in the art would have been motivated to incorporate the 
thermoelectric conversion material of FUKITANI et al. to improve the chip in a 
thermoelectric generator taught by FLEURIAL et al. 

With respect to claims 14-15, and 19 FUKITANI et al. teach all the limitations of claims 
12-13, and 17-18 but fail to teach disposing a porous dielectric material and said porous 
dielectric material is porous alumina. 

FLEURIAL et al. teach a thermoelectric device that operates to create energy based on 
temperature difference, or conversely, create a temperature difference based on applied 
energy. Said thermoelectric device is realized by forming a plurality of Bi2Te3 
thermoelectric elements within a porous alumina substrate that has a plurality of holes 
(claims 20-21, 31, 36-37). 

Because both FUKITANI et al. and FLEURIAL et al. teach a nanowire containing 
thermoelectric device that creates energy based on temperature difference, one of 
ordinary skill in the art would have been motivated to substitute the silicon oxide porous 
material in the method of FUKITANI et al. for the equivalent porous alumina material in 
the method of FLEURIAL et al. to achieve the predictable result of forming a 
thermoelectric device that creates energy based on temperature difference. 

9. Claims 21-23, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
MCKINNELL et al. (US 2004/0145049) in view of FUKUTANI et al. (US 2006/0032526). 
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Regarding claim 21, MCKINNELL et al. teach a micro-fabricated device comprising of a 
substrate disposed on a support structure. Said substrate is coupled to said support 
structure by a thermally isolating structure comprising of at least one n-doped region, at 
least one p-doped region that is separated from said n-doped region and an electrical 
interconnect connecting said n-doped region and said p-doped region, whereby an 
intergrated thermoelectric device is formed (claim 1, figure 1). Said thermoelectric 
device can be use for selective heating or cooling functions within an electronic device 
such as computer system, video game, MP3 player, cellular phone and PDA [0038] 
(claim 21). It is conventional that said computer system, video game, or MP3 player 
have a housing with an input device, such as keyboard, and display device, such as 
monitor. Said support structure including the substrate is interpreted as the claimed 
external structure of current application. However, MCKINNELL et al. fail to teach a 
first electrode, a second electrode, a dielectric material diposed between the first and 
second electrodes and at least one nano-wire extends between said first and second 
electrodes. 

FUKITANI et al. teach a thermoelectric conversion material having a structure and a 
manufacturing method thereof. Figure 8 illustrates a thermoelectric generating device 
wherein conversion material sections 103 and 105 having nano-wires 102 of p-type and 
nano wires 104 of n-type, both are formed in a porous body 101. Electrodes 106 and 107 
are connected to the p-type and n-type material sections, respectively. Temperature 
difference between the upper electrode 108 and the lower electrodes 106 and 107 causes 
generation of electric power [01 14]. The upper electrode 108 is interpreted as claimed 
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first electrode, the lower electrode 107 is interpreted as the claimed second electrode with 
p-type semiconductor material nano-wires 102 are equivalent to the claimed nano-wire 
that extends between the first and second electrode. Alternatively, the lower electrode 
106 is interpreted as the claimed first electrode and the upper electrode 108 is interpreted 
as the claimed second electrode with n-type nano-wires 104 are equivalent to the claimed 
nano-wire that extends between the first and second electrode. Claimed dielectric 
material is the porous body 101 that is deposed between the fist and second electrodes. 
The thermoelectric generating device of FUKITANI et al. is equivalent subsections of the 
micro-fabricated device of MCKINNEL et al. Comparing figure 8 of FUKITANI et al. 
and figure la of MCKINNEL et al., p-type material section 103 and n-type material 
section 105 of FUKITANI et al. are equivalent to the n-doped 152 and p-doped 154 
regions of MCKINNEL et al., respectively. Upper electrode 108 and lower electrodes 
106 and 107 are equivalent to coupling conductors 156 and segment conductors 158 of 
MCKINNEL et al. Because both MCKINNEL et al. and FUKITANI et al. teach methods 
of manufacturing thermoelectric device, one of ordinary skill in the art would have found 
it obvious to substitute the thermoelectric conversion material of FUKITANI et al. for the 
micro-fabricated device of MCKINNEL et al. to achieve the predictable result of 
selective heating or cooling thermally isolated structure within the electronic devices of 
MCKINNEL et al. 
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With respect to claim 22, FUKITANI et al. teach that n-type and p-type nano-wires were 
formed by electrode-depositing BiTe and BiSb, respectively, on the porous body [0112] 
and therefore anticipate the limitation of current application. 

Regarding claim 23, FUKITANI et al. teach that n-type and p-type nano-wires are 
deposited within a porous body 101 [01 14]; therefore, the teaching of FUKITANI et al. 
anticipates the claimed porous dielectric material of current application. 

With respect to claim 25, FUKITANI et al. teach attaching the silicon substrate with p- 
type thermoelectric material and the silicon substrate with n-type thermoelectric material 
to form a thermoelectric conversion device as shown in figure 8 [01 12]. Said 
thermoelectric device comprises an upper electrode 108, which is interpreted as the first 
electrode and lower electrodes 106 and 107, in which 107 is interpreted as the second 
electrode. Said upper electrode 108 is negatively charged because it is connected to 
lower electrode 106 which is connected to the negative terminal of a power supply. 
Second electrode 107 is connected to the positive terminal of a power supply. 
Alternatively, lower electrode 106 is interpreted as claimed first electrode for it is 
connected to the negative terminal of a power supply; upper electrode 108 is claimed 
second electrode for it is connected to lower electrode 107 which is connected to a 
positive terminal of a power supply [01 15]. 
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1 0. Claim 24 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over MCKINNELL et 
al. (US 2004/0145049) and FUKUTANI et al. (US 2006/0032526) as applied to claims 21-23 
above, and further in view of FLEURIAL et al. (US 2003/0047204). 

MCKINNELL et al. and FUKUTANI et al. teach all the limitations of claims 21-23 but 
fail to teach a porous dielectric material comprises porous alumina; instead, the silicon 
oxide porous dielectric material taught by FUKUTANI et al. is formed by removing 
aluminum from the aluminum-silicon starting material [0025] [0028]. 
FLEURIAL et al. teach a thermoelectric device that operates to create energy based on 
temperature difference, or conversely, create a temperature difference based on applied 
energy. Said thermoelectric device contains a plurality of Bi2Te3 thermoelectric legs or 
thin nanoscale wires that are formed within a template of porous alumina [0012-0014] 
[0017]. 

Because both FUKITANI et al. and FLEURIAL et al. teach a nanowire containing 
thermoelectric device that creates energy based on temperature difference, one of 
ordinary skill in the art would have found it obvious to substitute the silicon oxide porous 
material of FUKITANI et al. for the porous alumina material of FLEURIAL et al. to 
achieve the predictable result of converting the temperature difference between electrodes 
to create electrical energy in an electronic device. 
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Conclusion 



1 1 . The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. MONTY et al. (US 6,849,911), GHOSHAL et al (US 6,282,907), FLEURIAL et al. 
(US 2003/0041892), FLEURIAL et al. (US 7,098,393). 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bach T. Dinh whose telephone number is 571-270-51 18. The 
examiner can normally be reached on Monday-Friday EST 7:30 A.M-5:00 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Barbara L. Gilliam can be reached on 571-272-1330. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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